Introduction: Halitosis is a common complaint among people which has various socioeconomic effects. The prevalence of halitosis includes a variety of 22% up to 50% in different societies. According to studies, there have been reports of remarkable improvements in halitosis after Helicobacter pylori eradication treatment. In studies on the relationship between H. Pylori and halitosis, the role of oral factors as the most important cause of halitosis has been neglected. This study was conducted with the aim of investigating the effect of oral factors on halitosis in patients with H. Pylori.
| INTRODUC TI ON
Halitosis is a common complaint among people which has various socioeconomic effects. However, unfortunately, it has remained understudied in medical literature. Proper diagnosis and determining the etiology of halitosis can contribute to selecting and performing the proper treatment. Generally, two paths are considered for halitosis: first increased level of special metabolites in the bloodstream (due to a systemic disease) and second increased bacterial load or elevated levels of the substrate of these bacteria across the surfaces covering oropharynx cavity, respiratory tract, or the esophagus. All types of infections, ulcers, or tumors that exist in these anatomic regions can cause halitosis. 1 Most adults occasionally suffer from halitosis, with this disorder observed in around 50% of the adult population, especially during the morning. 2 Several review studies have indicated that around 80%-90% of halitosis cases have an oral origin. 3 Although coated tongue and less frequently periodontitis and gingivitis have been known as the most impotent causes of halitosis so far, the dentist should not neglect the risk of more serious causes and underlying diseases. 1 A very few number of systemic diseases can also develop special odors in the mouth. They include kidney problems, hepatic disease, diabetes, oropharyngeal infections, and gastritis. 4, 5 A small number of studies have shown a relationship between halitosis and H. Pylori.
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Investigation of halitosis was done by asking the patients about bad breath in the past three months and then using organoleptic method. For this purpose, a plane (50 × 70 cm) was placed between the patient and examiner to prevent them from seeing each other. Then, a clear tube (2.5 cm in diameter and 10 cm in length)
was placed in the middle of this plane. The patient was requested to close their mouth for 60 seconds and not swallow their saliva. After that, they were supposed to exhale their exhaled air through a tube in their mouth. 8, 9 Accordingly, the positive H. Pylori patients were classified in those with halitosis and without halitosis. A total of 8 patients were excluded because of incomplete information or lack of cooperation.
To record the dental status, DMFT criterion was used. This scale is obtained by counting decayed (D), missing (M), and filled (F) teeth and then summing them together. 3 To determine coated tongue, 0-4 scoring was used as follows: 0 = tongue without any coating, 1 = thin coating in less than onethird of the tongue, 2 = thin coating between one-third and twothirds of the tongue, 3 = thin coating in over two-thirds of the tongue or thick coating between one-third and two-thirds, and 4 = thick coating in over two-thirds of the tongue. 10 The oral hygiene was evaluated using simplified oral hygiene index 
| RE SULTS
Out of the 108 participants in this study, eight of them were excluded due to incomplete information. From the remaining 100 patients, 42 were male and 58 were female. The mean age of the participants was 38.5 years old (at least 16 and at most 70 years old).
The mean DMFT index in all of the samples was 9.09 ± 3.97 (at most 20 and at least 2). For the patients with halitosis, the mean DMFT was 10.04 ± 3.34 (at most 17 and at least 2; Figure 1 ).
In order to investigate the relationship between halitosis and DMFT, Pearson correlation was used, with the results suggesting that there was a direct and significant relationship between halitosis and DMFT (P < 0.01).
The mean score of oral hygiene in the entire samples using the The mean score obtained from the simplified calculus index (CI-S) in the entire samples was 0.78 ± 0.46, while the maximum and minimum of this index were 2.25 and 0, respectively (Table 1) .
To study the relationship between halitosis and OHI-S, Pearson correlation was used. The results showed that there was a direct and significant relationship between halitosis and OHI-S (P < 0.01). This means that as OHI-S index grows, which suggests diminished oral hygiene, halitosis increases.
In order to investigate the relationship between halitosis and debris index, Spearman correlation was used. The results suggested that there was a significant and direct relationship between halitosis and debris index (P < 0.01). This means that as debris index increases, so does halitosis.
To examine the relationship between halitosis and calculus index, Spearman correlation was used. The results showed that there was a direct and significant relationship between halitosis and calculus index (P < 0.01). This means that the higher the calculus index, the more intense halitosis will be. To inspect the relationship between DI and CI, Spearman correlation was used, based on which there was a direct and significant relationship between DI and CI (P < 0.01).
To determine coated tongue status, 0-4 scoring was used. The patients' scores are presented in Figure 2 . In 57 of patients (40 with halitosis and 17 without halitosis), no coating was seen on tongue ( Figure 2 ).
To investigate the relationship between halitosis and coated tongue, Spearman correlation was used. Here, no significant relationship was observed between halitosis and coated tongue (P = 0.353).
| D ISCUSS I ON
The prevalence of halitosis has been examined in different studies. Nevertheless, due to the different assessment methods and the diversity in cutoff point considered, various values have been reported, and its prevalence has been stated to be 22%-50%. 3, 12, 13 Among the methods developed to detect H. pylori infection, determining the gold standard remains debatable. Several indirect and direct diagnostic tests have been used for H. pylori detection.
Guidelines indicated that no single test can be considered as the gold standard for the diagnosis of H. pylori infection.
Antibody-based tests, especially serology, are widely available and relatively sensitive; however, their specificity is low (sensitivity: 90%, specificity: 80%). Serology tests are inexpensive and widely available. 14 We chose the serologic test (ELISA) depends on our clinical setting, local availability, and cost.
In our study, the frequency of halitosis was obtained as 74% TA B L E 1 Maximum, mean, and minimum scores of CI-S, DI-S, and OHI-S in patients with and without halitosis F I G U R E 2 Coated tongue in patients with and without halitosis such as calculus, debris, decayed teeth, and defective fillings may have been the cause of development of halitosis.
Studies have shown that 80%-90% of halitosis cases have an oral origin. 13, 18, 19 Various intraoral factors have been known for halitosis including gingivitis, periodontitis, unrepaired caries, improper restorations, and local infections inside the mouth. 13 As a rule, any kind of restoration in the mouth that prevents hygiene can cause accumulation of plaques, significantly increasing the potential of halitosis development.
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In our study, the mean DMFT in H. pylori-positive patients with halitosis was obtained as 9.09 ± 3.97, which had a significant relationship with halitosis (P = 0.001). The mean DMFT in the H. pyloripositive patients without halitosis (6.4 ± 4.43) was lower than that of the group qualifying halitosis (10.04 ± 3.34).
Although various studies have indicated a significant relationship between coated tongue and halitosis, 19 in the present study, this relationship was not significant (P > 0.01). Since one of the important causes of development of coated tongue is dry mouth, and in our study, the patients with dry mouth and dehydration were excluded, more than half of the patients (57%) lacked coated tongue.
To investigate the level of oral hygiene, simplified oral hygiene index (OHI-S), which is the sum of debris index and calculus index, was used. This index alone indicates the level of oral hygiene. In the present study, a direct and significant relationship was obtained between OHI-S and its components with halitosis (DI and halitosis: P = 0.001; CI and halitosis: P < 0.01; OHI-S and halitosis: P < 0.01).
Furthermore, in the H. pylori-positive patients without halitosis, CI, DI, and OHI-S were lower than those of H. pylori-positive patients with halitosis, suggesting better oral hygiene in the first group. In the study by Lu et al who used OHI-S to investigate the oral hygiene status, no significant relationship was observed between this index and halitosis. 3 A plaque is a mix of salivary proteins and bacteria, which can be an important source of sulfur production and halitosis. 21 The variety in the results of different studies on the relationship between halitosis and hygiene level and extent of plaque can be due to the different indices employed and the method of measuring the oral hygiene level in them.
According to our results, 15 patients with halitosis had good oral hygiene (OHI-S index: 0-1; Figure 3 ). With the method of the present study, the relation between halitosis and H. pylori in individuals with good oral hygiene neither can be confirmed nor can be refused.
H. pylori was shown to produce hydrogen sulfide and methyl mercaptan, which may suggest the contribution of this microorganism in the development of halitosis. However, the production of volatile sulfur compounds by H. pylori is not only very complicated but also strain-specific. 
| CON CLUS ION
Based on the results of the present study, there is a relation between oral factors (debris index, calculus index, oral hygiene index, and DMFT) and halitosis in H. pylori-positive patients.
Considering the lower value of all of these indices in most H. pylori-positive patients without halitosis, one cannot attribute halitosis in H. pylori-positive patients solely to the presence of the gastric microorganisms with any certainty.
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